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(54) c^K<D«a;] m^^e 

(57) [Wi^] 

[B^^si TFTTv-rsR (10) ±iciima:ffi 
(9a) ^mi. ifimmL (20 ±c«iai«ffi ( 2 

1 ) SrHx-^o TFTTL'^&JitCi5<tl)H^«S«0T 



zo 




-21 
'22 



(2) 
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Clf3^ 1 0 ] ^tc^±-omt, d>75:< i*) 3 0 0 n 
Cfifjjes i 1 ] ffi!E«^^^iS';iTw i s t e d 

N- e m a t i c mPsTs^ 'ifsi'o, mm±. 0 mtmm cm 

fflETw i s L d d Nema t i c?£ft 

5 E«rom^^^a. 

{m^m. 1 2 ] ^fE«^#i^l^t*V e r t i c a I 
ly A I i gn e d^S*^^S:0. 9ftlE«±»3gl5««» 



iE^ 1 tcjt u x3&mm./Simm ^«-r ^ d t 

C^3l^ 1 3 ] fi<llE^ 1 SV^ICPI USttTffi 

T. HfflEa5ut¥%SlS!lsa!cm$nfc¥Sgi5$r^T 

CfSjRia 1 4 1 )ifrfE¥Si?«, mnm i tc 

[ft jRJi 1 5 ] mi<r)mmnm^^r^^ i 
gftEii^i8@tcjSi6iiEa $ nfc^*i6iass#-r SIB 2 s 

[If 23^« 1 6 1 mroiS^€®^«-r i>lg L S«i:, 
SiriEil^mMiCjtl^iES $ n;^:Jt(Sia@«:^-r SIB 2 £ 

iS*m@HC^tJ$^L, BflfEm2»g«flE5cT(S]«STC 
im>m 1 7] 1«^CDil!*«@**-r SIB 

mfSMmnmizM^^m. $ nfcjc^isj^ssrwr s^ 2 s 
«<!:, #rffilB 1 ^iSfrlElB 2 siS^RJtsnfc®^ 

^«MP«i tc^^^5 u . MiEms^cotfrESSut^'^^fii 

frE^^SiiS<i:KliE^tI^«Si<^F^f^tai7 e.nfc«^ 
[If Stig 191 ^ 5 (C. flE^S.^IC-?&^^SS€:« 

mfi^ 2 0 1 wE^sMti. mm.^t.mm-^ 
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m, 

e. 

[If mis 2 3 ] mK.w-m.mit, taie^^s««MfE5= 

«<!:. 

Sfins® icj^fix$ D g« <h . 
s. 

Clf3R^2 7] SfrfE^S^fi. s^IIH^*^<^^^^' 
$eayK^:n-U-C5gfitSn^Ci:^^^!i^<ir-r^si^2 5 

s. 

^jgfiS;bTt»^K$n-5C<h$'!^iStiT«S^2 5iSm 

i:m^nftmmzBsSL-sti^ h 'J i7 7.i:;t;ciEScnfciS 



i. 

fi^$n^-:i<i:€:#iac-r«am3S3 lEm</)«^3t^S 

«. 

ims^m 3 3 ] mmm^<tt, frE^s.^co^iiuiic 

Jg^$::J^LT5i^)S$n^Ci«:#^<i:r^a5RJS3 1 

EmoD«^^sa. 

E*^»iS<^«^3t^^!«<^S®€:¥a(C-r -5 Ci:€:-«f 

C»j^3 5] frE3il^S««. ^3?^»fi«sM 

(ctfrE^SEM;^i^M!>'^ffii^!C>*jit:bfeS^7^fiX.b, ME 

^(Dm^nmi:, mz^-^mtmti^^\zim^tL 
miikm^^m^mmm.wzmtl•r^:^^ -y^f-y^fm^ 

mK.mi'ms.(Dmfc^-^i!SLiz'B^ itmmznj^r^m 

Cff S?3S 3 7] S 5 !C. suE^^^i-B^^*^^^ 
;t . flflES± 0 gfilSflE^sSMWHi^lCjg^^ n-CVi« 
C <i: *#ill<i:T «iSS<31 3 5 Efi<7)«^^Sa- 
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&. 

friS^^«« t fl5IE^t[SlS« i (Dm {CIS: 5n7S:«^ 
mi?-%±ffi«ctC»fit$n-5C:i*#St<i:r«S^4 2 

mm^n^mts i^ftmRmmmwmizMst^r^^mzjf^ 
s. 

t^wmtr^m^ 4 2 fs«<^««!3^ss. 
c <»: ^^mt-r^ i7 

CO 0 0 I] 

it«Seffi®i:^3LS«M-r-a-3MH7>i?:^^' Thin F 
ilm Transistor: eiTSlS, TFTi^T) (Cj:^7i7 



ms^izm-r^. 

CO 0 0 2] 

n(Dmi^rinzmFu^(D'^^^mni)^^^^tiTi5 0 . 

(gp^. m^mTiz&^mmM^(Ds.m^^^\tmmMM 
<DTiS^tfS:^Bm^mm<DSMizm&f}^^^t) . 

CO 0 0 3] -^-iiTtiaElS. c:<oj;^;a:S;S***i;TVi 

-5««±M«^^ ^^^r^mmm.mi<Dmmzns^^ 

■e-^i^^tC. jCtfeiaSXiSTFTTU-fS^lCtatt/S::/ 
^«:^ro^|5t) ^avi^-r^iT. CK^Jg^fCiOIE 

CO 0 0 4] gcVUSS^f^, c:03J:^?5:=S-aiEM-?'TF 

^«^(OS^JgMM*^ix.tS^MSOG Spin On Gl 
ass) |g^C0¥S{tm;6^e.«fitUT. iisi«aicoTak® 

CO 0 0 5] ffi:^. -iS!c::<oaco«^3t^SX«. 
#iBsi«a \zmvi ens m^MS ^^JfS-^'JTse s -a: 

■5. PI— ffoDiS^^glS:!^— SteOTlUfiiciOSafiUo 
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CO 00 61 

F TSd*i§Jn-r-5;6^*, cnewlEM^T F TOT^ffl-fhtC 

CO 0 0 7] Ifi:^, S^j?gL/iil^«^<?3BrBlM^* 
^Sfk-r-Sfi^fCcfcn^. TFT7U'f*iS±''C:^^ViT 

*i;;iV57!)>*. t^^bfc 1 HS^SElbSa^^ 1 SStelKid 

h \tmsj^ u T b ^ ^ i iz 5 ^ Pcga;^)?^ -c^, z.n\z^ 

CO 0 0 8] i^^mit±mLrzmmM'.zm^fsi-srLfzh 
coTifeo. m^m<Dmmyt^^'^izmr^m^±mM(r> 



13. !i^<7)ffiD^d^i^<aoii5n>h^7. htfcTg?5i.i 

COOO 9] 

it. is.\f^{zmfs.^m&-cmw]^ti^mf^i>^mmmmm. 

CO 0 1 0] mtz, *^HjcD^i^^^^g;s. itg: 

<r)mmnmitfr$>^\^^itm^iz^^m^n^. 
coo 1 1] z<DRGmmtLx, {siix-iS, ihsgik 

CO 0 1 2] &L±oym^iz^tH-£, 

CO 0 1 3] Sfc. *%H^cos im»3t^ea, *<rE 
^is«ic. m^z^fSi^^m-mm^n^mmLftm 

mnwit^izm^-t^mtLx^-Dr. mscmmm^izm 
^ s nrzm± o sr t ^ c i tiii t -r § . 

CO 0 1 4] 9frfc^2SiSlc, SVitcm?5:-S 

CO 0 1 5] mimnzii^ssL^n^^±-Awm\i. 
;5:Sfrfs^ 1 ms.±',zsmMtsms^mm LXj^fiStsn 

COO I 6] ^fc. IS2«S(C7gSc$nsS±f3gl5«, 
COO 1 7] ^±0g|?l3:. ±^V^',zr^BZ-^ti, -ews^ 

CO 0 1 8] ^Tt, m±'omi:m0.ir^<Diz, sm^pw 
CO 0 1 9] sfc, a!a#rom^^sswt£Mi=j«Ji; 
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CO 0 2 0] Mit, mi&^^fz^'^<Dmm^m<o^\i, 

s± 0 sfi± f='K«-r s t i !/ ^- . 
CO 0 2 1] z.<Di^. m^\^ft'&^<Dmmm.M<r)mM 

CO 0 2 2] ^fz. ^ts.^mLrz'&'^<Dmmm.m(Dm.^ 

CO 0 2 3] z.<Dfmiz^n>a. mMmzi-^msemifi 

CO 0 2 4] Sfc, ®±iDaJwP^«. />;*<<i:t>3 0 

CO 0 2 5] ;ncD^ic=fc?i«. mMw-t^^c^^mx 
imMm^MJ^t^'i^^ < f3i^(r)izi^cx^tb en-Si*, 

/Sit/^sstcsT, z.<Dmm.',z^i-f^ssM^'S:^mz$i 

CO 0 2 6] ^75:, mfivit^^SA^'TN (Tw i s t e 
d Nema t i c) ^^n^e;5:l>«&. ^Jii^Sfitt, 

CO 0 2 7] Z.<DtmiZ^PM, TNtSbH^. €JE.«H1 
1 SSt!)^ 2 «S!CfS] ItT^^ IC^ l^n-Si 5 

ttenxv^n^. js^flMaatc^nT^ TN^gsrosJPd* 

CO 0 2 8] Cc^J^-^fS. TNr«awSlS« 

dT, COTipt-x— /froW^i^t^i. T'V-T-w.'l'H^ 



{c/iN$ <fs:-oxh. m^m.^<Di^'.^'pi.^iz^\-f^m^ 

CO 0 2 9] sfc. m^^^S/il^'VA (Vert i c 
ally A 1 i g n e d) SSS/S^e;5:-Sli^, ^±0 

gfiis. mm^imi<nw-m\znLx^iS.^mmi^-r 

CO 0 3 0] z.(D^iz^rnt. vasesk, M£Mm 
nlVtmx^t^mm^t}^^^ izmtsMizi^i^mm.fs.V(. 

xsimtm.n^^&^^m:h4-^c<x-^^. fi£oT, 
m.f3:mmmM<DSR^t<r)mmx. va^wbj?**— s 

C 0 0 3 1 ] ^fz, :^mM<D^ 1 m^^SScO^ 1 S 

CO 0 3 2] cro^SSBti. t^ic^ i»fS<«S®f:5l* 
mssLL. miMizM:t-'r?>mmzSLm.^&^7Xjf^sJcr^ 

CO 0 3 3] cco^(c^n«, 'f--^m^^^^<D 
mmoiryjiz&mr^^ims.'^mm^mmizj^'y^y 

trzifcio. z.<r)^mzi3if^w-m<tim^i±.^^^ 
mizm.-rz.tf}^x^^. 

CO 0 3 4] *^Bjco^2«^^SM}i. ItiacDia^ 
CO 0 3 5] *^EHOT^3S^3t^SM(i. ig^(Dmm 
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2 m^(nWjm$!i\^n^\z^^-^tifi^± o^t, 

(0 0 3 61 *^^ro||4m5ut^SS«. SS<Ci®SS 

CO 0 3 7] *%sgw^5mfv3t^SfifS. 

Bfri5^^»«i:«(rfe^f6l»S<i:<DrBl(rSitte.n/t€ 

CO 0 3 8] tfrE^-hO«Bfi. SftfE^^tC^&p^Wa 
CO 0 3 9] mrc, frl5S5-tOgR«, ii±f+j2*«^ac 

CO 0 4 0] tfrlE^SSfS, :ES.^ifBIM(Cjgfi£Lfc 

CO 0 4 1] 3^lc¥ai?«, mrfi^^S^WitlS 

CO 0 4 2] :^^m(of^6m^^ft^m\t, itfc*rox 

h U i7:x,Vt.\zSiM-Stifi.iSSc.<r)m^MMt., Wlai'f—^ 

mtws^A^izm^ s nm^m^ ^mimmnmiziii 

CO 0 4 3] fII5¥SSP«*. t9fE^aEMir»ofc§SM 

CO 0 4 4] Kfc. sfrfE^-togfiti. 



CO 0 4 3] mu^s^it, ^im-tmrnzB^Lit 
0 . ^^<nmt$jzizimm^:fi- vxM^t^ z. ta^-c 

CO 0 4 6] K7t. wrfS^SSfifs, HfifS^^SSroMIE 

CO 0 4 7] *f!Bg«li7mSv3t^S§«. «^<Z)7' 

-3^mt. a^IlEx-5'S^lc3^sr^tS^*®^aL^a<i:. 

bOi7 7.ik',zmm^nfzm^<r)mmnmt. miET^-^' 
li iififE^*^ izim $ niifgfem^ ^«rfEH^m@trffl 
:^-r'57.'f >y5^>i^^<i:, ^^r^m'Fms.t. mie 

SfFfE^^S«iSfrfE>tr6j»tSi:WF«l(ClS:ttbnfc« 
4K(C^tJ«;T^S5iE5tt[6l«««««3t^«!lK<I3a®{c5gfiS; 

^nfcTSgRi. ft(rfS*^S«wSfriE*^«tc?&^fc« 

igcf->t^£;-r^tfrfE>cti^s^SOT«^^%Ki5!iaM{c}gfit 
$n7t^±>3g!?i*ijtA, g?lE^^ic^&-5::^rsiwiH^ 

CO 0 4 8] HilrE#±i3a!«, fl5E«S{C?&5SSS 
CO 0 4 9] H«llE^mMt5. ^fiMil^BlcJ^^au/t 

0 . m.^<r>mm±'>zMmm^:f\'i^xi&^-r^ z.iitfl-c 
CO 0 5 0] mft, mm^SAS-^t, sfrfE^^»sro* 

t(r3E^^S«<D«^^i^M«!lSM*¥S»c-r-5 ;i id« 

CO 0 5 1] Sfc. frlE^^S^Sii, H^iE5g^S«<7)a 

mm^WiS.nn^yt^^nmmw'&'^-mz-r^ z.tfim 

CO 0 5 2] *^Bjw|g8«^3t^aa{S. rm^<Dy= 
-^mt, SfrfE7'-:5'MlC32^T5«IS*«)*^«i. 

SiJlSx-r^SiiWlE^^-^is snfc^«c}^fiS;s n V 
m i WfS^aMlcSM $ nai^ifefl^ ^MIEiM^Stcdl 

gut^^j^i, mtm^ms.<nmiy=—S'mizm^ft'm 

mmzyitmr^ mit>^mms.<D9Mjft^<^nimM izm 

mwMit^'f >mz^emw]cn^z.ii^-wm.t-r^, 
CO 0 5 3] mm±'omt, miM^iz^^^SM 
<Dm.mzmis.Lx-h^^^. 
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CO 0 5 4] ^R^m^\t, &&m.tm-mizj&0Si\^ft 
CO 0 5 5] sfc. t(rf£3g^»s«. mm^'FmL<Dm. 

CO 0 5 6] ^fc, 9(ilESS^««is. tfrfE^^a«<os 
CO 0 5 7] 2|s:^B9©S9S^7^^g«> ^IS^^x 

CO 0 5 8] mti^±*)mt, HfrE^'^ss-twssm^ 

CO 0 5 91 ffllE^±i3gBtS. i:vilcS7a:^ffitt 

CO 0 6 0] ^fc. frfc^^S«lI3<^^0±*«Og5<i:. 
CO 0 6 1] ei±ro*^Bjo«^^SglC=!:nt5. 

•5. 

CO 0 6 2] *SBj(;3c:ro^^/5:f^fflS:0^« 
CO 0 6 3] 

CO 0 6 4] (ig iimn'^m *%BHcD^ i^^^i- 



2«A-A' EKMilT-^D. S4«> il20DB-B' IK 
®0T$>O. mSYS.. a2OTC-C' B8f®ST*-5. ^ 
^tia 6 tS, 1 HSg^i'i:^S:{C:fett5§SS(C^t7SS 

C 0 0 6 5 ] mi iriSV^T. ^ 1 ^»ffi(::*3t-t^^ 

^^JWr-5fc*«^T F T 3 0 h U i7 Xt^tC^S^J^fiX 
TFT3 0roV-7.icm^{-SlMciT-T(/^-&. f—^ 

m& &\zmt^Ltmm.m^s \, S2, sn«, z. 

^(CLTfe^l'^. S^:. TFT3 Owy— h»C^SiK3 

^«3 aC/i;i'X6<]{C^*«-^G 1, G2. Gm 

9 a «. T F T 3 0 © K l^-f y\zM^^\Zj^ 

mmrz\^^(D7,-( -y 1; ^ d i {C=fc 0 . y'-f^m 6 
a75^5«^Sn-S>ili^^^S 1. S2, S n *ffS 
0^"f 5>yT»#ii:t?. li^mM9 a*:^^LTm^ 

^fi^S 1, S2. Sntt. 5ct[Sl«S (^-r^) 

izm^^ntc$^m9.m (mifi-r-s) irop-i-e-^m^^ 
i^^ns. Msn. mm^ti^nmu^Mzju'o^m. 

S7 0 ^#5]DT'S. 

CO 0 6 6] IS imxmmx',t. fiizgLfetjessw^g-Mw 

CO 0 6 7] gl2(C43L»T, «l53t^SB<OT F TT U 
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tix^f). mmn^s &<r)m^<r>i^mz^'!^^^x'f~ 
«Si3 att-y-hSSi^T^Sti-r^. ^^ct^C. ^ 

lESsnfcSiiiT.^ 5->i^.^T F T 3 0 d^vt enr 

CO 0 6 8] ^a^3 b«. ^S.«3 aSC»oTS{S« 

CO 0 6 9] mimmmmx'<tm\z, tfttu-ts® 

1 0±(C*3i.^T#x-^M6 a-?'€-TFT3 0*'g-t?# 

CO 0 7 0] ;^CH3 0*f®i2tC-T^Ti:^IC. "B^jt^ 
S$n-5)Mej3a:^tlSlS^S2 0t€:«X.TVi^. TFTT 

5^S«75^e;5:^. TFTTl"rS«l 0{C«, iS^ 
®9 a/i)^iatt6nT;feO, -?-<Z)±'a!ir«, 7t'>^«!:S 

iS^^®9 atS^J^t^, I TO IndiumTin Oxid 
e) Ws.E'^mmM'n.'&.nWLii^^rs.^' ^TtlEfSlMl 6 

CO 0 7 1] ffi:^, ^*I^««2 oic«. ^ro^ffitc^o 

CO 0 7 2] TFTTl/'fSSl 0{C«, #iS^^®9 
a »Cl?^-r2.'SSir. #iB3S^@ 9 a -y 5=- > 

«9-r5iS^;^'f •v5^>i^^T F T 3 0 /S^isti'tenTv^ 
CO 0 7 3] ^*isjsiS2 oic;s. 3gtca3tc7K-rj:5 



•y5^>yfflTFT3 0O¥j^*S L aOT^r^^l^ 
® 1 a ■ ■^•ffijSKV-T.^^ 1 bXrWESS H K >^ 

«l clcilAT-SdifSi^^i. SIC, 2b^2 3«, n 

mmx\t, A 1^3S^67S:SS3ti40x-^'^6 aT. «• 

mm(D^^O^M<Do-^'f—$'M6 air-?&-3fci(5:5i-*iS 

a»C»ofcfiia?ffl5^J-€:^L,Tt)=}:ViL. COTt'-^'^ 
6 alc?&ofc#iaa^i^tcov^T^)7i:&MtcX'.^5i-e 

n^m. 2 0 (c^tt 6 nft^^m 2 3 -eig^trs i ^ ic 

CO 0 7 4] dcoi^fcfllfi^^n. ilimS9 at^tlSl 

ma2 it^mm-r^^^iz^m^nftTFTTu-im 
s 1 0 <i:Stf6o»£2 0 t(Dmiz;t. ^cD->-;uMtc 

S.t/<2 2;ciOmSc73Ef^tftffi^i'5'. SSa^MSOti, 

(^««M®SSI*m^fit i-r S fc» ^ X 7 r -f A- 

CO 0 7 5] Sf'. TFT7U'f*S 1 0 tiSSnO^Mm 
T.'f -y5^>-yST F T 3 0 iOTPBliCS. Ti»!L*eiiK 1 2 

d^iittetiTv^^, TitiLfes^ 1 2 a, tftt^-ts 

«1 OOT^SlcmStl^Ci(Cj;0, TFTTP'T* 

n^T-iSig;?. 'fv^>i^ffiTFT30 «4«teo^<t:*i» 

Itr 58l«g*W"r^. TitSM-ft^ L 2 it, ^^lA^. N S 
G (/>H-7'h->U'!r-h;y^X) . PSG (U>-> 
. BSC (#D>->U<^— 
, BPSG (rf^OU >->'J'5r-h;*f7;^) 73:<i:«> 

CO 0 7 6] ^ lUSSS^ffi-C'ri, 1 aSiSigS 

L, rnicjcti6]r^^s;^3 b<75— if?€:M2^^as 
ftinn.t^^i^'^=S)Z.tiz^'o, ^mm7 otm^^n 

CO 0 7 7] ^3'.ciDi/iT. iM^;?.'r ■yr->^^'rFT 
3 0«. LDD (Lightly Doped Drain ) tHiS^^L'T 
i5l?. ^S.^3a. ^m&mi2 afJ^i(^mmzJ;if)^ 
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>^igt 1 e *{ix.TV»S. iSjgS K U-f >^~« 1 e ic 

®W*eil!K 4 <D±izit, STgjS K U-f 1 e -^(Da 
y^^h 8 Ti^lKfiKS nfc^ 2 MW^eMK 7 :4?ifgBt 
$nTV>^. SfrSEcoiB^^SS a«, 

[0 0 7 8] l2 4fC^-rcfcaiC. E2-efc:&tCffllS*ST 

aroTJC^&^T55l±{b75:ffl5^*f'lffltT, 3^^S7 0 

[0 0 7 9] 12 35.o<0 4 fc^Ti^ IC^ l^MMBX 
a^§T F T 3 0 $:^t;=&T'— ^J'M 6 a tC^-:? 75:^« 

[0 0 8 0] ^oiZ^-TiiOiZ. M2X±T\Z^m^t 
^mmnw,9 a.<r)mm.iziiS:T^^mm<nt^^ciMmz 
it, ^SEM3 •ofi^mfitixis'o, ^rsi 

»S 2 0 eta 5 tlft^m 2 3 !C i 0 #iM^«Bgo<R 
iaoD^SBO^-5^SS3 a(C-Sofc§R^*^^SnT:fe 

[0 0 8 1] asjfciJ® 5{c:a^-r=fco{rfgi^^^'e 

l^JC. SI 2 0 l\t.WimnX^^f3:^^. Sfc, Htcs-ri 
^tr^SiSaS b(C»ofc^«IC^S2 0 1 ^rSi'tTSV^J:^ 
(CLTfeSl'i. iSi. ^«M3 b^i^tC^it^T'ri. 

(CSS2 0 1 ^riJVt^cfc'jtC-r^i^Vn I.n8CJ:0©m 

fe^^^3 a;cJtT^¥S^tizaS''-SS$nTi3 6.T. iM 
^l|@9 a(73Tj(!>® lliM^SXf*, ^2JBPIfei* 
M7 0S®*^e)?5:o) c:i75^2M3 a#/5^SS<T. 



®9 a.<D»it. ci«)#±oa5 3 0 i±c}gfit$mrv» 

[0 0 8 2] ClC-ea6*#^LT. fgljUSJBSlTS 
[0 0 8 3] S6 (a) IC^Tiolc. n «h 

^m^'Si^-r^M'^'pizi.t. mmnm9 amz+xit 
mi^xmrnnns aAmwjtn^. ^wmiae (b) c 

?KSiBi(i«<^w«&ffitt«sSc n. COT n + 1 #a 

4'(r«, iS^^S9 a^iC+XiS-T^f^Sill^-fi 

«Mi±«sgsnr. fi^ci^-attTii^@9 

ffiSi^n-S. -e-UT, 12 6 (a) S.6<I2 6 (b) iCL^b 
Mil. iSSit«JEHl»PICj:^?gB%(7D^<t:S:igVtOO, i'n 

[0 0 8 4] 126 (a) S::><I26 (b) ii^^b-^^t^^^^ 

[0 0 8 5] ^z.xm3R'jm5',zmir^o\zmmm 
mmx\t. &\z-i^-orzmm.\z&±y)m3 o i * 
coD#±i9a53 0 i±iciESsnfciB^ms9 

I2 5(C^S1-J:3(C. ^±0gB30 iJblcSea 
Sn)5:iii^«@9 aro&#i£>5ctlSja@2 liW^d 
l^ffi±i9SI?3 0 irogrfi (Sc) 3. 
n}CjtL.S4(C*-r=J;5f'. 7^— 37M6 a(C?#LTiS, 
¥SftJia^^^*M$tiT<5 0, iB^^®9 aro»#j£<i:^f 

J6^4>5(l««;c*3tt-5ia^'aa9 a<t5*rSl«®2 1 £z<D 

mcDWMD iimsiizM i:iz7s.^^z)izm2o I ^f«.t 

-S. Z.Z.X. 3ps<t:bfc2B:JJ'f::^''7'SiB^a9 aro^ 
#i£<i:5Et(SJ«@2 1 t(r>^Md 2',t.. m^n<r>^'^'b 

±.\z^n%mkm 5 0 <d-^)v^^ -j yD .twraicD - d 

2 ^±3 0 0 nmO§^^S/j^'.5x;05i-p=*;^(CT^. T*^3 
•y7'Dt<0«{C3 0 0 nm&<±<D^mfl<^C^i:^&i1r 

TD^^^T ^ -5 it * T Si -S . 

[0 0 8 6] Scc-C, i2 6{C;^U/-ti^^<^^fe«^C 

1 -.ziz^^x. iS^@®9 ai>*iSi^®2 1 i:rora^ci5^t 



(11) 
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[0 0 8 7] i*5. ®4{C^f=fc5l3. — di'-^Sair^t 
•5, 

CO 0 8 8] ^iii^7^«(c=knt^. iH 

T, im.^(r)^±M^c i-cit. #±og|53 0 1 tea* 

mzii^'^^<^Si^Si.tWim'<Z^^1^^<DSiI^l^&^ 
m.'^^izf&M-r^^Lt'.zJ: 0 . rSa^coEl^^^iSfilf*!® 

CO 0 8 9] mi^iz^mfsmm(nmn\z^mi. 

^)]a(c=fc r)1&^^ii^S^\zW]< ^^iz-r^fii^\z, 

a<i:jt*(fiimes2 1 iWBilW^lIc 1J:'3S< (iP-S, W 
Kdlfc) LTU^^i, ^^Ici^S^S/i^'^^ 

D O4S0<i3 5#SS) $:±i*!C^< mk 

s-3<-r-5ciai<*^{ct§iisi$-r^iisim@9 &m<n 



nfs. ±mLnif^imiimm<r>^'iiz, imf}-t>^±\^^ 

^«!C^l^TCOi^?SSM 5 0 (Dmmd 1 («fiJ;tK 1 . 

5 u.mms.iz^'T^) ^tb^t^izmmnms sL(D:k^6^ 
'z>mM^^^M^iz^i!>:>^^^^oiz L-D-D^mi^T^m 

CO 0 9 0] ^iMMmm-cii^^iz. SSJcisw^Tifx 
L/<«. 0. 5D < yvi^^m^^^&t^^^iz 

iS^1;®9 a$r¥MaEBT^. ^SSoB/PDtSJ 
mm'VMQ aPs^oFB^imw 1 © 2<§Ui,±ir$iH5Ib75:Vi<i:. 

d 1 +3 0 0 nm ^') ^ D tSS 

H'i^^SSS.f -5.io{C#±"9a5 3 0 1 ^fl^^T^. m 
•5, S±OgI53 0 l^S:ftd^*3 0 0 nmeA±<i:;5:^S-C 

(L^g^i®^*?^^^^^!:^ iii^fciixca, mmf i ^^^ps 

1 ^/h$<-r^::<J:«T^/ftv^« '--e, Wl^=;dl<i: 
C 0 0 9 1 ] 1 ^.tEt^^TIs:, 'KJi 3 0 1 IC 

acDSi7S<'ffia-r^=fc^fc^fit-r^«AW^L'''n -(^^ 

S2 1 ioDPslcoSg^d l^S?±i3gR3 0 l<Dm^^A:k 

mz^\mvxm<r^ztt)iX't^, mmiz, ^iosu 

■30 llC*5ttS±®©'lS«:ffc;^PSJC^d^LT«S^7S«^ 

i;-5-(=§l^gET-5iS^@9 aPa^cOfB^RiW 1 ^r^Jai^di 
^^TT^-I), Cin^lCj:^. S±>3gl53 0 KDJ^^iSrSie) 

nmzl^LXSm^^'^ib^Ztt^^izfS.^. 

CO 0 9 2] etJLaftBJL.fc^±i0a5 3 0 lit, 
a3a^TFT30 ^®fij<;T^#'SS^M^Sg»a^?'l 
ffiLT^fiXLTV^od?, «Byn-t:;x.4'{CTFTTH' 
S« 1 0 tmm^m9 a i(DFBltC^±OgR5gfitffl(75M^ 
^ms'liC^nmL-AcO. TFTTU-l'SSl OilCOS 
S*X-y5^>i/mM^(CiO±=^:Jc!C5i^^UfcO. TP 
TTU-fSiSl 0(7DaMc:il^«@9 a <i:«)K{C:J>^T 

\z]^^iyftKi-r^^t\z^OTf^is.^n^, 



(12) 
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3 0 i(D^<r>-&^mzmm.\zm^timm^vti:Lxit. 
]I±ic[Sii^^ icgnx^-* (ci^-r 2 3 ;^ffl^t^ 

fc, d 5 \Z7R LfzmMM 3 a •^'^S^ 3 b <D:^mzM 

[0 0 9 3] ccTSr (b) tc^-r^^fc. fil^ 
}^<iT?ti»^L<«. ^SMS OSTN Twisted Nema 
tic) S£S*^6«fiXSnT^0. #±>9gR3 0 1 OTfffi 

TFTTU'TSK 1 0 Ji{3^tt-5:?'l/'5^-r;H-^l0©« 

[0 0 9 4] gp-^. 0 7 (a) (C^fi-SfC. TNJgS 

0 a*^*S*6<](-*RM!'t5t^^T;5:1*,«i:;^-5=};-5{c. 
aoTFTT^-fSifil 0?3^bJtf6]^2 0(C[BlttT» 

(b) C/T^TJ^^IC. S±0g|?3 0 1 OTfiUMiCT^-zW 
«±t9a?3 0 1 tS^m^2 0 i:OTPBi;:i5!.>Tit, 

fc?gB^ElSl^J:^®:'7ffl^'oc:t:0^-e#^. ■Efc, 0 7 
( c ) {C^r ±5 fCTN^OTT'U'T-'f H:^ e 

±DW^3 0 1 <i:>ctffil»S2 0 icDPsKc^V^Ttt. ffiO-ffi 
S:J>^5 0 a titS.Myjl^iZiL^±f}^^1S^6f^5 0 b 
/5i«± 19953 0 ZiniC J: OlEl^^tt^ 

d«-DT. c:«J:^;S«^}t5:^rS]SS2 O^TFTTW 

[0 0 9 5] litvstsiiis Co) '.z^-r^oiz. ^imM 

mUXit. W.^M5 0' iS. VA Vertically Aligne 
d) :sSSd^6;5:0. 7^.'t;5^{= >A-i:f^t7 6nTVi;^v> 

[0096] iP-^. (a) IC-T^r J: 5 (C. VA^SS 
'.a, ®EMB3aottHl"C!i^:Slii^i^ 5 0 a' t^S^mtZ 



mi&^iZlsii£mm.fS.ViBi:fSi^JiOizSii^-r^ft!!t). ¥ 

$<-C*5, ficoT, ffi±Ogi53 0 I' (D]I±#j£{Ci3 

tt-5«5«s¥S?^ISOTfc«.-5il^^®9 a<;)gl?:5^-<i:s S± 

9 aWSBrJi-icoi^^-e. 08 (a) izi=if ^WMcomm 
(b) ro^^trtfoti-s. 

[0 0 9 7] eA±l5tBH UAdli im&mmxit. P2 O l 
^ffl-:5T, x-5'-«6 a^^iiJiiitf CilCfciJTfifl: 

iaa*ffofci6«. x-i'Sie a<o±:^{rffisrsBiffl*e 

SM7-?'! 2 <73±®rog:M$CMP Chemical Mechani 
cal Polishing) 9m^iZ^K>W-^izm^:LiiiZ^K). 
WL^^it^m. S O G *ffiViT¥ e ICJg^xTS C i 0 , 

[0 0 9 8] z:(D¥S{k5Q:S<«?*ic. "f—^mea.:^^ 

a.:fimizm^',zm±D^^Ml$.LT%^ 

[0 0 9 9] ^\zsi±m.mLftf^imMmmvit, mm 

T.'i y^>ifmTFT 3 0\t, L < «0 3 (C^ Lfc 

K U-f 1 c (C^M#)rorT si^^^rff 

^r^-fe-y h-«jt^3^oTj:UiL. ^3E.^3 a®— 

m^jg-CJi, S^;:^-1'«y9^>i7'fflTFT3 0<oy- 

iji, rtiii<Dm\z2m&,±<^^'~h^m^RmLxh^ 

±TTFT^fll5x-rn«. 5^r^;i'iV-7.S:0fh*l/1' 
[0 10 0] l|IMji^ffi<^SBt7*nirX) 'Aiz, SK 

±(D^ofsimi$.^^':>^imiimm\z^''ir^9M^ft^ 

g ^if fi^T^ T F T 7 u-f *ISil3<73Sis:7'n-!r;:^ tc-o 
T. 0 9*#SBuxUtBJ-rf>. iSi, 0 9 }S«-X@tC^tt 

^TFTTu-im&m<D^m^. m4:3czm5tmmiz 

0 2(73B-B' afMa6<0 2COC-C' SBffflfCjt^Se-a- 

[0 10 1] 3r-fia9C0XS (a) !C^T=fc^»C. 
5^S«. /N-K7f7;^S«. >''Jr!>a«^<73TFT 



(13) 
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it»C55? 2 0 1 ^Tg^T^. 
(0 10 21 :k'<Z^9<Di:m. (b) lC;5^-ri.-5tC. WB. 

IC* LT^iiO t T F T 3 0 SO-^^a 7 0 $:^^^ix-r ^. 

FT7U"fS«l 0±{C. fiaj^',^. ^SX\tMS.CVD 
m^iZ^ OTEOS (xh7 - X^^JW • ^;i'V • ->U-5r 
-h) :^7X, TEB (5^ h 5 • Xf^;i/ • d^— h U— h) 

TMOP (7^h7 • ytf'^U • ^=^-> • 
h) 7Ef::^^*fflV»T. NSG. PSG. BSC, BPS 
G )5: « -> U <Jr- h ^ ^ -> "J 3 >M-^iS<l: v 

'J 31 >M^*^ 0 . 500~2000nmOD 
Titk.$gS^ 1 2 *JKfiXT-5. ^(C. TfiSieSaK 12<D± 

U^ffiS d i i D . # "J V U 3 >M^HfflfitS 

MffiC V Dife^fc 0 U V U n >K«itgHgfi£TS. 

j; 0 , S 3 {C^ L;tT F T 3 0 (^-Jr- hmmmt^izm 

Z<Dm^, a *«)3 0-1 5 0 nm 

0DJ1$, ji?*U<{*i!<J3 5~5 0 nm<Dm^iifS.ri. 16 
itSf]K2<7)<Pe«,.*«j2 0- 1 5 0 nm<^P$. ff^b 
<(i^3 0 - 1 0 0 nm(7DlPc i;^^. MBECV 
Dffi#iCi;0#U ->«J:3>m$;,^ 1 0 0-5 0 0 nm« 

^yy^xm. x-y9^>i7'XS#«Cj;0, 02tC^Ufc 
iO^mS/t^— ><73^^3 aa6'^S«S3 b*7K«dcT 
jas, ^3LS3 aacmSiSS3 iS^^-t^^ 

-> 'J 3 >K^<i:.m^'&t3-i±;5:^SiEM<i: LXhSk^^. 'A 
C, {giSS[SL<H«S«2Si5^-e^M4Sl*K-7T-5c: 
J; 19 , {52gSV-7.ffi^ 1 bSI><®ga U-f 
1 c , HiSSV-X^il^ 1 dSIJ^iSa F t^-l* >'S^ 
le^-§-tf, LDD«ilroiS^7.-f ■y5=->i^^TFT3 

0 ^j^fijtr-s. 

CO 1 0 4] S19WI^ (b) iMffUT. TFT 

^iZl{1^5:-«fix,-r«TFT^TFTTU-fa«l 0±OD 

CO 10 5] 'A'.zmScDXM (c) iC^Ti^iC. :^3E 
^3 a. ^m^3 b, M^^K2a.irFjt!i«gaaSl 2j5^ 

'6^^mm{i^^m.'j^oiz. m^<,t, ^sxitimcv 

Dm'^TEOS:ff7.^^m^^r. nsg, psg. bs 
G. B P S G^^rovU-ir- h-:tf7:^M, Sltx>J3> 



^. BF4|ga^4H. «i|-lt^l 000-2000 nmS 

tfr^LT, ^mt^m l a *:f5i4<l:T-s/5:e*<CS«) l O 0 0 

^.^ 6 a t^^m^m l a ©iSigJ^V-;^^!^ l d 
^■r5fc*«)3>^i7 h*:-;U5S:^lMW#eSS4 
R:.<«^SM2(Cffl?LL. ST^t. ^$M3a^^gM3 

t(><Da>^i7 Y-^~)i'i3, z^y^^i^ ht^—}\^5 t^—<D 
j:miz^omii-r^z.tfi<-ct^. ^^^x. miMm^ 

{&aia^SM^^a-> 'J it-f Km«:ii!<J 1 0 0 - 5 0 0 n 
[0 10 6] :k'<zm9<DTM (d) (r:^Ti5(C. t"— 

^ms a±^zm2mm^^tmm7t}W^^tl^. ^fc. 0 

3 tr^ L& i 5 C, H^«S 9 a iiSrSfi 1* >MtS 

^E;te'r^>X-y9^>i7'. ^^tt-f ^>t'-AX>;/5=->^ 
^COK^-f X-y5^>i/^'/i(i-^X-y hX-y5^>i/'tC=t;l9 
B^-t^. SJViT. |g2SiSIJieiai7 0±{-. J^A-y^' 

' J > iT'x^^ J; 0 . IT om^<Dmmm.m^nm^. 

^5 0-2 0 0 nmCOfP^JCiiat-, MJC^^hhUV^ 
77-i'XgSafx>y5^>^9'XS*lCJ:i3, iB3RSa9a 

CO 1 0 7] et±<73^^«cflil©iS7g<!g«S!ji^ft{:<fc 

mea^m^Lx. j'-^me aizi^r^w-m.^mm'S: 

mrtrnz, ^SMS aSlX^*^3 b«-S|5C^tLT 

[0108] (^2 H^ffiT^^) (75^ 2 ^M5K^iC 

*3tt-5i|^^^S<^«fix'<-"^"'^'*:. 1^ 1 075^60 1 4 

m^w^-fmiS.-^nrzT f tt KSiscoifPST^iS 

^coia^pwWiatr^ '9 . Si i i i*. 0 1O0A- 
A ' SraSTS 0 . H 1 2 «. ® 1 0 B - B ' »fM0 
-e^O. ISI13{a. ®10«)C-C' CSfSST^as. s 

fcia 1 4 «, I sKmmmyi^\ziin^'&^n\zi5n^ 
M^#a?*r ±^sgsi^«E;^a w:*: ^ $ i r « s: 

(2 1 0 613 1 4 (C^ L/-tm 2 ||J57^^lC:feViTl2 2 
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CO 10 9] m2^ii^mzisi-f^mmnf^iz'D\f^x 

CO 1 1 0] 12 1 QiZmT^OiZ, ^2^1©e^-e«, 
m I UMBMTS 2 0 1 If'^—^m. 6 a JC-?&^S:««tc 

0 1 2StJ® 1 StC^-Tck^JC, ^^3 aSO^SS 
3 b(CjCtUT¥S<tMSd^flEc*aTU^^. SIC. 0 1 4 
(c^T=t ^ (c:^ 2 ^j^STis, 1 s se^:^^i-=k 

oiESisn-s. ^2wmmiz^i7^'^<o^<^m^zf 
CO 1 1 1] m-^w,2%mrmx',t., si 4 (a) jctk 

819 a«J=+X«-"C^T?SrB^i)iS^2Wffii4ISSeS 
(7)^0 14 (b) (C5^-ri^(C. im-E<Dy ^—)V 

^m®9 a(C4bnt^-SaiSi'l«&<73@i4ISSS$tt, d 
con -I- iSBw^-f— ;UK^''^I*1 71/— AOiSil^^ 
^rS^T-S^MffCte. iB^€S9 a«{C+Xtt--C^ 

iM^«@9 a;S^ffiacn^, ^bT. 1114 (a) 'BcJS 
mi A (b) (C^Lfct^.«73^ ly ^-)V^-^\t.iyu 

CO 1 1 2] 0 1 4 (a) Sl!^!!! 1 4 (b) tS^^^A^-S 

=t 5 ic. IS se^;^^i?'rl. m#<^^^«*^ C 2 
(X:;^i6]) !r.lsi|!l^-r-SiBi5«®9 aW 

CO 1 1 3] -?-I.Ti2 1 ISOnH 1 2 iC7F:TJ;-5»C|g2 
3IM}KS-C«. ^±'5gfi3 0 2 .-^^±09! 
3 0 2±.\zSLm.^in1tmmW^9 a<DJ»#j£iC^ltsa£ 
S#$:^J!e)-SJ:5(CT«. ^'0^<$-mz\t. 012(C7f: 
-rj:^(C. ^±'Oa53 0 2 ±:!CiEM = n/-^:!B^«a9 a 
OTlitftj4i:>ctl6l«a2 1 i<7DSi^d 2$SJ±Og53 0 2 
(«S) cn»C^tL.0 1 3JC7r: 

■rJ:^(C. ^SL^S3 a5:I-<^S^3 b(75*^gRlC?tL'T 



i:^tl6]mS2 1 (hco^lf^SgsStd 1 Si. il^'S@9 aCO:^ 
gfi^€ri5«e)-S)*^«^<=Jt?I^^S2 liOPB^o^Dt 

CO 1 1 4] SeoT. 0 1 A\Z7r^l,ftm^^(D^±Wm. 
C2lci5V5T. iM5gmiS9 ai:?t(S]€^2 1 iODWlC^ 

1 2{ci3V>T. ffiSSd 2 35flB5x-3Tt). ffiHSS-TSia^ 
«S 9 a P4(7DFb^ISW 2 fS-STS ^ fc46 . HI^W 2 *«Efc 

Ji>. 12 1 4 IC^Ufc^lf-O^^^iSEC 2 ',C;feViT;^Eff 

6<jic. gim^«c^t-r^ia€^«r^*^ci^'-e€. 
#co^^^«c 2 \z^n^^^\z^^mk<DU^'^3i 

CO 1 1 5] ifei. H 1 3!C^-ri:5iC, 3 a5.a« 

3 b \zn L T ts, 5 nx 

Vi^cOT, c:oDffl:Ji'ir^HT^a£.^3 aa.:J!^»M3 b 

c:cT«¥S{t5as;5^=nTVi^;t(5e>. mm 
mM 9 a ijtisisei 2 1 t<Dm<D^m d 1 < c 

014 {c;5^ 5 izmmi^ir^mmnm 9 a f^i ic 

Jt-r-5jCt«*li-r^Ci;^<. W-iSitmm\Z^K)mFBCO 
j&mxiii, ^S;^ 3 aS.o<^aM 3 b tC^^I^T-S^SM 

ie). c:«si5^*i®-rs3^2 3(^)iiS(s. mssj^^g® 
CO 1 1 6] sJL±<n^^. ^2mmBm'rZj^tn-£. i s 

T, «a#<^^^fflltC 2 r«. -S±Offl5 3 0 2 CiS^ 
®®9 aWSk^EB-T'SCltT. IStSl^^i^s?)^ Cilc 

aa®©a^CJ:^S^S*(£MT#S. 

c 0 1 1 7 ] (^3 mM^m) 3 mMmmz 

i3tt-S.a^^^««^tBS;iCO(.>T. 0 1 5*^60 2 2 
^^mVXsSt^-t^. Ml Bits "r—^M. ® 
3il«®i:3i«»^^E nfc T F T T U -f S«ro*il?SgS-r5« 
^(^iS^^cD^MSX^O. 0 1 S'fS. 0 1 5WA- 
A' ®f®0T^O. 017 SS. 015roB-B' fflf®0 
-cao, 0 1 8«, 0 1 5C0C -C* WrMSXSS. a 
1 9&t/<0 2 Ofi. '^±Ogf!W=g-Mt75Slf®i^t^*S"r3if 

®0TS^o ^fc. 0 2 lit. Tsm^^m^^r:Lmr^<n 

n^-r0i^M®f®12XiS^. 0 I 6^^601 8M^fC 
0 1 95;r>'0 2 0 iC*5tiT!S. #S^^a?*f^0®±-'C 



(15) 



CO 1 18] f^3m}mmxitmz. TFTTu-rii* 

iitC*Si<iT. x-^'.^6a. ^&^3a, ^ft^SbS 
CJ:T F T 3 0 *iB«!^c 9 a <7DKI?ta5:5i-»C 

«3a. ^«ja3batXTFT3 0d«ii»ji£nTVi 

-5. BP^ T F T 7 i^^m^mziSf.1-^W-iB<ttiifrt>nT 
ViS. -^UT. C«Z)=fc5»r¥S<tMg;5«SnfcTFT 

^^1^ CiS^<^«±'9SB3 0 Sd^tftttSn, 7.hy^ 
[0 119] ^ICSl 6(;D«lf®StC^'^cfc5fC. 

^saa. SB8-feTFT7u-fSSi 0 i. ;inic»(pi 

iEB$n-5SBi;5:^fSia>iS2 0<h^«^TVi^. TFT 

3 >S«*^ ;^ 0 . JtisiSffi 2 0 ^J>tfS:«f 5;^^ 

■^53SS«*^e);a:^. TFTTW»«1 OIC«. ®^ 

B^M9 a«0i|A«, I TO 'Indium Tin 0 
xide) ISiiSili<Dm.m'^n^mm^'if3:^> ^fzM^mi 

CO 1 2 0] {fi:^. jttisiss 2 0 (cia. 

CO 1 2 1] TFTTl^-l'^fS 1 0 <,Z\t. #iai^^M9 

ffllf-Siii^T.'f >y ^>i^ffiT F T 3 0 S^iattenTVi 
•5. 

CO 1 2 2] |^3|IJi5gffi-c='.^4#(C. 5:t[^«g2 OCtt 

@ I eioT^Tipfc. ?t(Sia«2 0 <i:>ti6ias2 1 

-5«±tDgR3 0 3;5^15ltbnTV^^o c:ci-Tr^±Og53 

0 3 \z^^m^^^{'&.'^T^^m'RL<m^\z-z>^^x'<k-(^ 

i^EST-g. C OT^-t 0 a? 3 0 3 fijffijtM 2 3 

hU^^XiUTtjatiU, ?ff^*S2 0c73il9d^6Alt3t 
d^iS^7.l'-v5^>i^.^TFT 3 0OT¥#fl£,Wl aOf^r 
^;U^«la' ^/gig^V — bS.L<<gSS^*^ 
'f >«ia 1 c icaxr-o iiS^SVi. MIC. 2 3 
*^6/5:^S±0gB3 0 3«. n > h h-5t:cD[^±. ;^ 

<i:ro»#g$«-T«. lS3|©iS«i|t?}S. Al§*^5^ 



^_^,ig6 aiC^e^J^gfi^i-^rS^t-r^CtlCckD/^&S 
^ro^D«iS0D-5$7*— rJ'.^e alc5£^oZiJiS?Sf5^«:^ 

{C-pUJTt)7Lft6<]fCX«mffi-CjCtl6]S« 2 0 \zWLn^n 
rz^m2 3;b^^Jfe§«J:0Si?3 0 STS^-rSi^Jr 

CO 12 3] Z(DJ:o\zm^^ti, mmnU9 aij^lSl 

ms2 1 tiimm-r^^oizsistnrzTFT7u-i& 

m 1 0 i:»[6]»iS 2 0 iWPBltc«. ^co->-;i/«-c<fc 

S9 ad^eOT€^d^En»i$nTV^;5:i'^*^^t?iEl6lKl 6 
SyC2 2 i9ElTS«73E[^i^^*i:^. ?Sb%M 5 0 tt. 

ad^e>?5:'5. ->-;v#«. TFT7W*«i oaat?t 

CO 1 2 4] Ms:, TFTTV-iWSL 1 0 iiS^OTiB^ 

X'f-yf^>yfflTFT3 0 icDPsifcfi, 
tmn^nx^'^^, Tfl!L$eitBi 1 2 «. tfttu-ts 

SI OCD^MtCjgfife^n-SdifCJ;!?. TFTTl/fS 
« 1 o<;)alncr)W^it^tt-5^ti^. -Sfel^f^ic^-ST^ 

ijb-r§«ti*«-r§. Tii!!jiieauR 1 2«. m^\t. ns 

G (y>h'-7'h->U-5r-K:^J'7X) , PSG 
U^r-h^7X) , BSC (#u>->'Jir-h:<f^ 
7.) . BP SO (#D>U>->U<5^-h:^*77.) 

C 0 1 2 5 ] |g 3 HSgJ^ffiTTfi. 1 a ^HSS 

KU"1'>M«1 ed-'e)MISbTli IS^MSI f i 
L . cniC^tl^r -S^SSS 3 b co— S5«r^ 2 S^SS 

Si L, h'^mm.^^k.tt'm^m 2 ^^sem 3 a 

CO 1 2 6] 0 16 !r43V^T. M^T.-f ■y9^>cyfflTF 
T3 0«. LDD^js^r^L-T^O, ^2.^3 a, 
^aM3 ad^e<^)€^irJ:r}f^A'*;W*^fi)£^tl-5^3S 
<*:S 1 a(D5=--^^^l^® 1- a' , ^^^3ai:#^#^S 

1 a<h*lfc«-r^y-Kie^^-S-t;MJt^K2, 
^'MSa. aroe^y-T-^J^l bSD^ig 

7«a h'l^i' I c . ^rn^rn i acDissssv-:^^ 

-S« K 1/ -f 1 e iC ^I&COB^S® 9 a ^ ^ 

TV>^. S7t. ^SiSS aRtJf^mJas bro±ir«. iS5 
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^-^^6 a.-SLZffkimmsmm'i<o±.\z\,t, ism 

SKl"f >W^l e'vcon>3'^ hn^— ;^8*^B^^^^• 
[0127] 1116^^512 18 iC^Ti'Pt-. TFT7 

a . 3 bS.t;<#T F T 3 0 d^'7gfi2:$ns««tc 

«. «2 0 ld«Ktt6nTi30. •iiniC.fcO. TFT7 

[0 12 81 0 1 57^50 1 7 ic^Ti^tw. 2E:&Cffl 

mmztt. t'-^ms a*«ssit7 5nTv^^. x-^'Se 

a{C<fc"9=&iS^<^^nM^C0l&^C0^'Sx— rJ'^S air 
-^^6 aWT(Cf&oTS?fflUrc:gR:J>^?'iffll-T. 

[0 12 9] 13 1 6a<:;n2 1 8!c^-ri:^{r. s 1 5-e 

n^^^nmmizit. ^3EM3 aS:o'^S«l3bro*iSg|? 

[0 13 01 fg33l3S5gffiT{i^^(c. a 1 5(C7jvt-J:5 
(c. fc&cfflPig-ri>il^«@9 aroFs^istfc^tl^T^^t 
|6l»ig2 0tr*3ttS>!*(6l€ffi2 lOTTij!i®«C«, SiO 
5nT*5 6T, El 1 7 (OT^Ti 5 (C^rSlSM 2 

1 «¥^(cj^fi£cnTv^^. zLti'.z^L. misiZT^r 

5jCt(Sl»S2 0{ri5ttS>Ctl6imm2 ICDTiflllBtt, Si 

8iz^r^^iz±mik',z^'o±r}^^x^^^, m-iB. mft 

^2 3d^b?5:-5.SI±0gR3 0 3 ;5Wfit$*iTi3 0. 

aa2 itt, is^«a9 aisoicE&DS^tjTf^aiu-agfifcs 

0. JB.^iE3t^2 3t^if3.?>^±K)m3 0 ICiO^K 

[01311 HI 1 8 iC^Ti ^ iClg 3 S^SJK 

mAm3 a.iZ'l&^fzmmz^±'0^3 0 3^m 
fiKU. d<35S±'3g|53 0 3±!cSE« = nfc^«S2 1 

fl:(*:8<](C«. 1 8{C^-ri^{:> ^±0953 0 3±(C 
ES$nfeJtlS!S®2 1 iia^maa atroSgSId 1^ 
iS±r)^3 0 3<r)mM (Sc) OT:^7S^t!»«>-S. 
JtLS 1 7'OT^-r=}:^tC. 7^-^^5 alc^tfSl-rsMJ^ 

trissiosBs 0 3Am0.=nx^i-r- mmmms a 
OTjit#i£<h>t(6]«@2 i,hcos<os&^d 2«. m^m 



ms2 1 t<D!Si<r)^Dtm^i,mciifs.^, 

[0 13 2] t«£oT. l2 6{C^Lfcmm#«^^^^«C 

l!CfeV^-T. mmmM9 I t<amiz^i^ 

ffi9 a^^OfslRtW 1 it-mx^^tzib, 1 

<D^±^MC HZ^Vf ^^^iZj:^M^<DRi^^Szi: 

[0 1 3 31 i^, 01 7iC^-r=}:^«c, ^'MG afc 
3^tS3-rSMiS!ClS-S-hOa?3 0 3 75iiigfix=nTi3^-r^t 

a? 3 0 3 (D#«EtCcfc^SSC€H L^^SSCOEISITF^W 

9 aa:^rSl€@2 1 tOTFa^coSg^d 2/0?S<7S:^3.<i:C 

^6\zMLfzi:^iz^mmir^mmnm9 amzmm^ 
[0 13 4] &,±<r)mM. f^3mimmizjztnt. ih 

T. ^^(D^±Wm.C 1T«, S±0SI?3 0 3T^(SI 
aS2 1^5§£il$-t*^c:i:-C. ijfiSS^^^ft^il-ttciJ: 

±Lf3:^^mmX''<t. M[6!€@2 1 ^^SICT^ CiT, 
^f^«S2 is®ro®:SiC=fc^S^^€r^g:^^. 

^^\zm^mzx^-m&<DS^l&i:^s.i:^m^z^^m&(D 

&mm'S:m.rtztt'n^&^2 3i)^ibifSi^^±*)^3 0 3 
<CijBVh$<T^tJ S±Oa5 3 0 3C*3ttsa 

^± 0 Sf5 3 0 3 OTig J: 0 ij^TiS^ Wii©^ito2i3tM 2 
3*-#;B<](CX«S"Jfls^^e)jKfKT«W*^M^bv^) . S£ 

[0 13 51 m^iz-:^m^m^<Dmt'.z^tnt. m^m 

SB^SOroftA^n-irT^^SiKcliri-. miP^\z^<'f^ 

\z. sr>^m&<nBm m^it, ^fT(7)S$5tr=kn«3 u. 

mSS) rte::^. ffll9£i^t-^iS^«@9^a 

m®9 ai5Ctr^«M2 1 ii<Dm(r>Smd. l^om< (EP 
^. WKd 1!C) LTLS-Ji. 
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(ogj?D (s 1 7'Bi.zm 1 8#5B) ^±mzm< 

TL, &X7'ti±:x.^^m'.zU*), 
^*<%^LTL^5. mizwmiiyf-f3.mm<r)Mmam 

TO^jSS;! 5 0 <DBm d 1 ^ 1 . 5 mSS 

C^-C) iK»-S<i:*«;> ilI^«M9 a«):^gi5^*£&*^ 
^®M<?D«iS«'*3i'^T«'^%S 5 0 OSJ?D$!R8e)?5:V^ 

CO 1 3 6] m3m^mx''<t«^\z, mi siz^^'^x^ 

^LKit, 0. 5D < w i;^^g8^^i^S.t"SJ;^ 
{CiS^M9 a4¥®ieSu> MtC. d 1 + 3 0 0 nm 
(:}-y>(-^') ^ D fSi^m^^M^-t^^'DiZ^ 
±0SR3 0 3 Sril^fiXT^. Sn^. iii^€M9 aK$:s^i9 
]S.-:3\-ffSi^^^O \Z LK-DS^± (3 gfi 3 0 3 ^a^;^^ 3 0 0 

m^^mM.^izn\^r±^<xt^, ^rzwim}dy^fs. 

tt. BS|®Wl-?>KISW2S:;5:-S'^</hc<T-Sro*«^jJ<l 

t?-?=^J-«r C ro^^PtW 1 ?r/jN $ < r § C i itT'^f3i^K d 
CT. W 1 = d 1 i?^:^) ^-CWPtW 1 < tSSm 

CO 1 3 7] 1^. £4±iaHJLfeS-hOSB3 0 3 «, 

<i:(7)±^}g)Sffl<^fiR 5'^HFfB<] izmmmisxt^ ;i t c j; o 

JgfiXbTfeiVi. ^fc^±-oa53 0 3W-e<^)S#ffi{CS 

*§R5K. S U < a<l3ia<75M^;3^H± iClSi^^ ^ IzMtiX^ 
-* {cigr 2 ;i>:ftM-^ 3 :-X&MV^<DS^-^r^. m^^Bfs. ^ 
#aoDjg1*7i«#;t6n-5. mulcts. 
g ICi^ i; xm& iC =J: I? ^ U ^ ^g^OTEfSi:^: ^^*/h ^ < T 

mBSi{Sl7f@iiim±t^ ft:*, «±r)gl5303J:>9t)S 
^/2:<^2ataiS2 3$ffi±'33B3 0 3i3c*(filS«2 0 i: 



CO 1 3 81 mtS. S#:^f&HCa!B/3:^MT9Joft:BBf 

®3g^Kd^Z:ft}^T^o«±DSB3 0 3S:, Si 9 (a) 
IC^-r=i^«C. K3^2 3*^e.jgfi^bTfci(.iL, 0 1 
9 (b) {r:S-ri^iC, ^±0gR3 0 SiO^^JSro 

s3tK2 3±izwjxb'^^mmi)^ifsi^m±om^0!L 

ffiK3 1 3d^e}^fiXbT^)<fcViL. 019 (c) 
ct^lC. jttrS]S«2 0±!Cl'>';?.h-?'«-6a^7i^6?S;-5)# 
±Oa?5i^AxfflK3 I 3S:7Kfi£LT-?-©±*S3tM2 ST 
S^i£«>{caoJ;^icUT^)ivsL» ai9 (d) 

■TioC, ?*(6IS«2 OifCU-vT. h^fl-ca^d^e/a-i) 
S±Og|5Jg)5KfflK3 1 3^jgfiXLT-g-co±lCjS3t^Sr® 
fifcL/?avi=3:^»cLTt>J:i'i ({lb, TF 

§) . 

CO 1 3 9] JEtC. #±0815 3 0 3 fC;font^S^:^IfiI{C 
Sit;5:¥M-e«tjft:»fM»1^*. S2 0 (a) JC^TJ: 
5IC^<i:L/Tt>j:<'iL. 02 0 (b) C^-fi^C^ 
R7i^i:LT=bJ;v^U. 12 2 0 (c) lc^T=i:5 (c&f^i 
LXfeJ^'/^L, 02 0 (d) fC^-r=fc^lC3&^ig<tLT 
t)<i:Vi, 02 0tC;^bfcc:n6O«®flfjS«, SI 9 

( a ) tiSiit (C^rSia« 2 0 itciattfcjgjtSi 2 3 6 

#jioffl?3 0 3^7^fiXr«i^(cLfc;i^*. :ine.«0i 

9 (a) -0 19 (d) {r:^LfcViTn<D^fllitt?» 

ag-tf it i: LT«, M lC^a«/N* 'J X- 3 >*^^^ 6 
CO 1 4 0] c:CT02 1 (b) IZ^r^^iZ, ^3m 
StlT^O. ffi±i3SI53 0 3(75fl3M(C«T— /W#tt5 

nrvi^. 'e(^sTN?gs<7)Stiais«2 ojic^ 

CO 1 4 1] iP^, 02 1 (a) {C^Tcfc^tC, TN^ 

aa5^7i^5 0 a«. m.s.Mmm^mxit^^^ 

5 0a A^«*6<] C l,3iit^f3iVmXT FTTU 
-f^Sl 0 75^b»fS]S1S2 Olci6]t-tTSi^l3SI:i;n-5=J: 

ft:J:^{C^^^i^5 0 a/^*S«ffi*^eSiSlC3i-5-h*^ 
-5=*:^(CSE!p]t"^. Z.(Dfi.tt>, 02 1 (b) (C^^TJ;^ 
(C. aJ:OSI53 0 3C0<fflffilCT— /t^Jf^^7e.nT:feO. 
bd^feTN^SSWT'VT-'f 0D«#:^l6liT— /-? 

(nm^yj^i^A^-^^-^'^^X^^iXif.. «±0g|?3 0 3 i 
TFTTU-rffiS 1 0 i(?5FBlic43t/^T(d:. -TSB^OTlUPd 
l*^<U®(C-»^T^'*(C/hc<;5:oT^3, >gSOT®J?D 

±i9gf!3 0 3<0#«{C.i:0^(;-5®JI(cSabft:^E 
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iSl^S^a^'jffllx.-SCLid^T^-S. (Sic. 13 2 1 (c) 

g|53 0 3 i:TFTTU"fSffil OiwrntC^V^Ttt, (ft 
OT^S^5 0 ai:«SS?:^l^iC5i-5±A^o?gB^^^5 
0 b*^±i5S?3 0 3<^3#j£!C^^U, CiniCjcOSErSl 
«^*^a^/5:S^iEl^^^*^* CT L S ^ COTS 

CO 1 4 2] lKvs«02 2 (b) (C*-r<i;5lC. |g3^ 

CO 1 4 3] ai-5, 122 2 (a) icS^TiaJC. VA?E 
¥®6<}tC^T^±Oa?3 0 3 ' WMffiiCT— -'t^J^^^ET 

jrs± 192153 0 3' roiJffiicT^— /t*nsi^i:^^t6n 

/jN$<-C^-5. fi£oT, S5±'3g|53 0 3' <C]I±#j£{C 

m9 a(Dm^t<r)m^-c, 1112 2 (a) ',z^^f^i^(D 

122 2 (b) -5 (Cf# 6*1.-5. 

c 0 1 4 4 ] {j;±^Bj urcm 1 n^m'^-d-^ 3 ^sijg 

TFTTU-rS^l 0±CiS2 0 l^ffl^T. 
^aEM3 ai?'£ili!6j^tfC:ilC=k"9¥iS{t:i!aS«:?Tofc 
/Ji, ^SEiSi 3 a (3D J:;^(C^aT«SKJ&S^ 7^1 2<D 
±®Wg^^CMP Oemical Mechanical Polishin 

g) mm^izjiOW-eizwi^^tiz^Os gt'/^^^^fts 

CO 14 5] z.<DW-m.<tmwcDmz, y^—^me ajj^^ 
^^*,«3 ayjmizm^mz&^Dm^T^^LXh^ 

fsifisMmizmi^xx.y^>'if-r^zii'.zjiD , ^^izm 

i.O i^t(plS«2 0<Dmyi<D^izm±'0^^l&^\^X 
J:Vi<hi/i^ dif^S"^ ^"Ctj7S:ti. 
CO 1 4 6] (^SUMJ^fficoSiifi^n-t:;^) 
±<©J:^:'5:«^SSf:J|g 3llMJg?i!C33J7^€^Ut^« 

3 ^#,^LTSt?BT^. f^. S 2 3 
|Bl»ISffl5w€-®€. S 1 8 iil^ica I 5roC-C' m 

mizi^rB^itx^tTM^xit^. 



CO 14 71 ^ir^2 3<nxm. (a) tc^-fioTc. 5t 
■f?ti6]S«2 0 tux. HffS}Bi^co:^f7:^SS. 5^ 

CO 1 4 8] ^Id22 3<Z)X§ (b) JC^fiolC. W 
feSK. ^;mM^roS3tM2 3 ' S:3 0 0 nmSSOTSW 

CO 14 9] '^iz^2 3(DXM (c) (r:5^-ri3ir, 7 

-->i7'lcJ;i9. TFTTl/l-S^iTl^^d^^fe-r 
^mmz, #«tOTS3tM2 3 
T5gfiicr'5CtC«fcO,.^±'3Sfi3 0 3 ^J^fifcTS. 
CO 1 5 0] ^Ca2 3<OXM (d) iZTikf^OiZs « 
±l5Sf53 0 3±{-. I TO andiumTin Oxide ) MtS:^: 

C. ^'J-f 5 H^K;^i:<Z)^ce^K35^e.iE[PlK2 2 trig 

CO 1 5 I] 1*5, Co) ^L<TM (c) tC-a^T. 

mmmfsizj^K). m^a^-^fs:^-m±'om3 o 3«:jgf£ 
CO 1 5 2] &i.±<D^ 3 iz^ 3 mM^m(Dmm:^mz^ 

n«, SI«#(O^^TS««X}i'^± D 3 0 3 D 
-tumble J:^~SB%El^^^*^6J^^?gB^^S4it^6<J 

CO 1 5 3] ±i2£U/-t^3^Jlg7i^«!C^nt^?ffSl 
m^2 0±',ZBliSi^tl^^±Dm3 0 3 <hj©¥a<i:05^ 
MKT'J' h<Z)*<*#i)fCO«/iT, ^2 4S.rXS2 5*# 
SILTSi^HT'S. iSI, z:n5<^*i*«iJ«^'Sr, TFTT 
k-f a« 1 OflHT. f"— 6 a ',Z1&0 Y:^fpl(C#lX^ 
i®^^MF«19 a(DFBl!5S2:7"-^'iS6 a»lc: j; 021^ 

sstmmi2om<r)m^',zj^D^M3 a.',z^oxyj^ 

\zWz:^^Mmn.M9 a(75Fa1i®^a^^}roTS-S. 
C0154] B124 (a) iC^T^^lC. ^±0§R3 0 
3 aS.y^S3tM2 3 alti^lC. ^S^(^)il^€S9 a(C^ 

S2 4 (b) \z^-r^viz, m-tDms 0 3 a. 
\t. m^o^MmmMQ 3.',zmr>xxy7^^iz:!(.h^^yVi. 

(r#t5^=};5(c5gfi2^tio<h^^(cSjtm2 3 b«, iS^ 

nm9 amzsimzM-^tix^i^^K 1125 (a) iz 

^±0a?3 0 3 bSS. iM^'S®9 amzM 
■i^iZJS^^^n^tmz^m2 3 afS, ^igCWilfg^M 
9 a{cS?tjTX:^f^irx >^}c<*c^®^£^nTfe 

il/i, |S;V^«. ^2 5 (b) !C:S^Ti^{C, ^JiDgR3 
0 3 bStrjS3^2 3 btSj^iZ. S^-SSg a^fCSI^ 
iZBSSi^tlXh-^'^^. 1^2 4Xo<ia2 5 iC^L/tferncO 
*&(C?), «±Oa53 0 3 aXii3 0 3 blCj:0, WM 

^t)m^-r^^Mizisi7^mM^^^i^^z^^^'^^ 

-5. i^B#IC'^±oa5 3 0 3 aXtS3 0 3 b (73#*E(C j;« 
Sb^EISITS^. S?m2 3 aX;*2 3 bCJcOISTc: 

CO 1 5 5] Z(DJ^3iZ, ■ia«t#^*S^-r-s>««IC^V» 
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c 0 1 5 6 1 (IS 4 mmm) ^^m<Df^ 4 mmmmA' 

gcroiii#S^W¥®0T* S27«, ia26©A- 
A' »r®0T*»3, 028 026COB-B' KrBS 
TSO. 02 9«. m2 6<DC-C' ^ST^-S. 
(Si, 02 7*^612 2 9 (r:feViT«. ^M-^#a5*tSSM 

SJCSIR^S;5:e.LJ6TS-S. ^7t, ia2 6d^e.02 9 
JC:^Lfcll4||^t}g^!Ci3l/^TI2 1 5a^^)0l 8lC^b 

CO 1 5 7] 12 1 4^^bia 1 6 ;c^Tj:^tr. ^4^M 

mm-cit, ^ 3 ■s± oa? 3 o 3 tjj^ils 3 a 
t:j-57=-3^SS6 aic-»^7i«3gt (0 1 4 1', :kM-vm^ 

tlftmm (ca±Og|53 0 4x;i5^KtcnTVi5, CKD^ 

§153 0 4«. S7tM:6^b}^^ = nTt)cfcV»b. 
mSii^'^M^^tlX-h^^^. ^ 2 7Sa® 2 9 C^T± 

mm<D o^^i>fS.<ii h&^m. 3 a iC-ie-;. ;5:3I5:»-AJ^S $ 
nxVi-S. (^4, C:C0=fc^)^3g5tfll2 3^^tlRl««2 OJi 
(C*3tt-5x-:J'.^ 6 a fcMi^frJ^^KUTfeiVi, 

la 1 4(c^-ri5«c:^4ilJSji^«-e«. ISS 

CO 1 5 8] SB-5|g4II^S®ffiir',S, 12 I 4 (a) 

ffi9 a@(c+X«-r^-riSSffiil]«'fi:roM14ttSe$ 
n-r. ^JSfCl^— Si4-C=la^'aS9 a.'i^'ISiftSn-S. 
<D'^mi4 (b) {C^f^^iC, n+ l#S«7-f— 

^«M9 aic*;tt«^Sa^i'i'e&wSi*«Sfe$n, d 
ran + l#g<^7'<— JUrgCViiS 1 yU—L.(Dm^^^ 

mmnmQ atimm^ti^, 014 (a) az>' 

12 14 (b) iz^Lft^mr:^. 1 KXtt 1 7U 



R^^yj^iz^^mmtimt)ti^. '^411 

ff 

CO I 5 9] H 1 4 (a) 1 4 (b) ii^^^j^Hi^^ 

± 5 (C, IS Se^I^xvTfS. gim^co^^M^C 2 
««s#. (x:^(Si) fcffil?l^-ri)iii^@9 a^ 

CO 1 6 0] ■?---eS2 7Xt;®2 8!C^Ti^!C^4 
mMTi^mr'ft. S±!9gfi3 O 4€r7i?5tU, dCOffiJiOgB 
3 0 4±iCStgsnfc^tl6jS@2 1 $:?§aj$iS:TSaL«l?- 

^tc. s±oa5 3 0 4±!ciEM$n;t^tr^«@2 1 iis 

^«1S9 ai(7).SH.«d 2^^±0gR3 0 4(^g:M (i^ 
$) 0^fc:Vt5^i*-5. cn!C*tLS2 9ICa^-r=fc^C, 

^^3 aso^siss 'oiz^jsi-r^mm-ditMmmm. 
2 o«azis;^(73i:7. 5cti6]SM2 1 tmmM^9 a.ii<Dm 

CO 1 6 1] fi^^T, 12 1 4(OT^L7t«m^<^%^«^ 
C2'<C^V^T. !l^S9 ai5ct(^tt®2 1 tcoPaltC^fe 

2 3iC:feV^T, S&^d 2S^S5SoTfe, ^Sif^T^iS* 
m@9 aPBlcorBli;tW2«-Sf«.S/ii6, rBliSW2dC05 

SI 1 4 fC^ UrtaS«#«)%^ffi«C 2 C*3I/»T,^HIt 

mz, wM^\zM-r^mM^'S:^>!t^ztii^-c€, z.<r> 

CO 1 6 2] !2 2 gfC^fi^fC. ^^^3 aSCX 
^aM3 bC0*^gS(C5*rSlT^i@mT?tt, jCt|6]S«2 1 

{i3is,'5:fioir, c:<75g|?^)-(c^vsTS±oa5 3 0 4w#a 

dLTfl^STSfcJ?), iS^^M 9 a 
2 1 icor^lcOSilld l/is@<,-*§c:<i:{C<ii9lffi€l?-;5^^ 

±^(CfflP}g-r^iS^««i9 arBl(c^#«^^L^ 

§^\z-r:^^(r>x^^. S/^fl 4||j^^-ett. ;iw«k 
•5fC^*M3 aS:::-'^ft^3 bOT*Mgl5(r^-r2.'«S 
M 5 0 OTgR^Tis:. g:S!CJ;^iE[^^a/-3%i:^C;75:i/i 

CO I 6 3] ^43i;fSj^«i!C=fcmS, 1 S 

ma9 a(;3iffiC3Ear-sZ<i:-C, iES#$?S«>« CltlC 
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[0 16 4] 3g{C±ML/fc^3|IM}g*iaiXfg4SISS5B 
3^3 0 4€:7gfi£T-5<OICi]nAT. TFTTK*«1 

^«^3bW2|s:|g8R«C^t[^TS^.«T. gt^ittx-rS^Sl 

6 a (c^fSir -S^i^-. ±^1^icS0±A^oTV^^J:5 

icSfc. x-^'^S6a. ^^^3 a. ^«M3 bSO^T 
F T 3 0 est LT. aS^BqtCCO^^SftMSSrMTCli 
fe^tgT^^. «»J^«. cn€><^E-!S-^TFT*TFT 

[0165] (IS 5 5 mMf&t^iZ 

sfffiia-c^-s. m i^Mmmtrnmo^m^^iz-oif^x 

[0 16 6] d3 0iC^T^^IC. ^SUMj^STtt. 

1 H^j^ffi-C^a^ 3 a <i:#»^ 3 b \tmm\zm^ L 
r3gfi£Sn7t(Z)C3^L, M«3b«. ie3^3aro^ 
iSLhtc:^liWfB!i^gSa«4*^>LTiEScnTVi^. ^« 

M 3 b 6 1 bxig 1 ^m^m^m e 2 

*^Scnsw^»7 OTi^Bfixen^. §m«3btti^ 

[0 16 7] -eUT, §aM3 b±(C'^±0SB3 0 5 
Ji^^L, •LW^±OSI53 0 5±;cffia$n7^ia^M9 

[0 16 8] ^SmSblit. ^«M3 aOT««T 

[0169] (:s 6iiMjg«) *%Bjco^ 6m}mmiz 

[0 1 7 0] S3 itc:s^-rj:5{c. f^ennmniRXit. 
is.^<nmmD^m<-r^fzioiz, tfttws«io 

(CJgfiS; L /-tS± 0 SI5 3 0 6 i: . 2 0 ir^ttTtS 

±0gB3 0 7-ej^^$n-3. ^±0gl?3 0 6. 3 0 7W 

f^mmMmcnm^oms o i t^3m}mm 

Og|53 0 6. 3 0 7T. ^±0^3 0 6 ±iZSim^tlft 

mmnms a<7)^#i£(ci3t7^jffmi?^^ie>^<fc^ci^ 

[0 17 1] ;S:45. ^6|l/1£7g^^-e«. '&S±K)m3 0 



6, 3 0 7(i^^f^-r-i«<i:5lwiESLfc/i«. -eil-fha/a: 
[0 17 2] i^, Si±m.^ft:^^miZiii-}^ 1 HSSS 

fe^^i. mm\z:^^m\Zi=f,f^lSS.Smshyi^XitM 

[0 17 3] {m^^^s<r)±{$imm iix±(oj^o\z 
m^^tirz'&mmMmizi=i7^mff3ft^^m.<D±mi0SL 

$0 3 2aa®3 3S#,^LTiaBBT-5. i^.m3 2 

TFTTU-fS^ 1 0^-E-c7D±IC;m$nfc€-«fi£ 
5^c:^tC>CtlS]®ig2 0C0<5!l*''e.^fc¥^®iaTS0. 0 
3 3ld:, I13 2(DH-H' »f®iaTS-S. 
[0 17 4] 03 2{C*3UiT, TFT7l'-1'S«l OO 

Sk5 3/5*Stt6tlTVi^. ->— ;i'#5 2<7)i1'MO^«ir 

tt. 5^-^,^ 6 a '.zmmm^^m^^'i s >i/-c«.?&-r 
-5 d (hic J; 0 -T-^m. 6 a '^mwi-r^y'-^mmwim^ 

1 0 1 St^il-SRlHl^Mii^ 1 0 2 F TT l^-f «« 
1 Oro— a{C'»oTI5tT?>nTj3i9. &^m3 aiZ^^ 

{s^^^^■i s. >^T«^-r^ 1 '.z^ Ki^^m 3 a 
^^■t^M^^Mm 1 0 47it, z.<D—m\zmm-r 

S2 2Ucf&^TlftitenTVi-5. ^3EM3 atCftS&Sn 

[Hi^i 0 4iSitfi!Ifc^tT-^)S^^clt^Sa^S-e^);5:^^. 
stS:. "T-^^mmm^ 1 0 1 ^iSi^^^^roistc* 

ro^sicT^-^^e a*aii#yiir^-r^i3(c-rnt3:. 
*cotSis;wemi 0 5*^iatt6nTVi-5. s/i:. ja-rsis 

«2 own— ±— a5W{lJ'75< it) lM^)T(c^i'^T«. T 
FTTL-'TSISl 0<i:5ct(6l»S2 0 icoP^m-m^fClS 
M^iz^fzHtXDM-MU 1 0 6*^iatt5tl-CV>-s). -S-u 
T. 0 3 3 !C;^-r=fc-5 «C. 0 3 2 (C^ U75:->— 5 2 

<h{s'.a^i;^?R«-it^?jis]SiS2 o:o^'^^->-;u*r5 2 

(r^OTFTTl/'TSiSl 0!C@S$nTV^f). 

[0 17 5] 1^, TFT7i"fS« I o±{c«. Cine 
oDT'-^.^iSidiHis 10 1, &^^mu 1 0 4^ic 

m^x. is.^(r)f—$'M6 a^zm{nm^^^f^^<r)■$''i =. 
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[0 17 6] Et±SiBHLfc€-S;T5?i^ffi-e«. T^-rS'MS 
ifllHlKl 0 IRZf^immm^mi 0 4€:TFT7U"f 
S« 1 0<D±ICl5tt^f^t)0IC. e-lAl^TAB Tape A 
utomated bonding) *l£±{C^gcn/iffiSflffiL S I 
JC. TFTTIz-fSiS 1 0CO,^22gR!Ci5t7 5*a7tS:^tt 

filSZ/T F T7 U-f S« 1 0 rofflSt3tdtaitt-r-5fl!»Ctt 
«»J^«. TN^-K, VA^-h\ PDLOCPol 
ymer Dispersed Liquid Crystal) ^- K««9j^x:- K 
y— tU— ^^-f h^— K/V— VU— 

CO 1 7 7] U4±i»IHI>fc#ll^ffi'.-*2tt^S^3t^ 

a (c3*lp]-r-5H)fS«®(C R G B 7-7 w 

[0 17 8] MIC, et±«#ll^j^^tC^^V^T, TFT 

OiZt^T^^M (IP'^. iS^;^'!' ■;/7^>i^^TFT3 

ltTfeJ;Vi. dCDi^tciii^;^-^ ■y5^>^fflTFT3 0 
(DTfl5»CfeiS3tMt:ISttnt^. T F T7 l^-f 1 0 (73 

FT3 OCAttf -5OTS*^;c!Pj<*:ii:A*^^«. ^ 
ft, 3*I6]S«2 0 JitCliS^il>7f^-r5i:-5(r^'l'i^ 

S 1 0 ±« R G B (C?t(^T-s>li^'ttS 9 a r -7— 



(01791 (m^tai§'73fiifiSt) ±3^<0||5g}gSirom^ 

wjkmm.iiifim i o o o , s^tt^smss 1002. 

00, i^n-yi^^^Ki 0 0 8&tJt^®lsiSl 0 1 0 

$•&^T«fi^$n■s. a^it^ai:^jgi 0 0 oa. ro 

^mm.^\iif)r^. «*)t^MS(HlKl 0 0 2«. i^n 
y ^^^mK l008;5''5iWi7n->'j7 ic^o'ViXg^it 
S5:i21SUT£ij;^-r^. CCO^^W^SlsiK I 0 0 2 
tt, «iJA«ii^S • MttSSillK, x 'J 7";!r>''^7 

^ffi^^tl. SSSS 10 0 ^s^fSHj-r^. «iSlHlK 1 

CO ISO] z.(n^ofs.misi.<nn.'?-WLmii\^x, S3 5 

jES:o/t-v±;i'ri>tfi-^ (PC) s,6<x>v'nTU 
>^^- >3> (EWS) ;a:a:S^tf-5Cl<i: 

CO 1 8 1] 0 3 5tt, *&f5-a^is«co^si5*^-r« 

S§«^S;ili-t?gi-5. 01=', I 1 0 2H3tig. 1 1 0 8«:5^ 
-r i7 D-f i7 5 7—. 110 6 l^Sft S 7—, 112 2 
(SAIt^>X 112 3 «U U-l'>X, 1 1 2 4ttffl 
itU>X. 10 OR. lOOG. lOOtt^'fhAil' 

1 1 1 2«^'ri7D'f -y^/^UXA, 1114(iS 
ltU>XS*-r. 3t®l 10 2tt>t:r;W/N7'f 

€3t ■ ^fiTtSltcoy^ i7 D-f -y i7 = 7- 1 1 0 8 
3tJgl 1 0 2 7i''ec07t:^c0o-5(0#e3t€:2jlSi±-S>i: 

ttsi*2 7-i 1 0 e-csft^nr, #fi3t^7-f ha 

0 0 RicAMsn^, rj^-f i7 -y = 7 
- 1 1 0 Q'cmi-^titz.^^<n^^m&^\m:&^5M 

ODy-f^D-l' 7^5 7— 1 1 0 8 icJ:oTSI*c?tl, SS 
€^t^7'f hA;U"7l 0 0 GtCAJtctl^. — W-fe 

3^«>i2(r)y'f i'ni'-yi^a^— 1 1 0 8±)S3^"r-5. 

AltU>Xl 12 2, U U-U>X1 1 2 3, ailtU> 
XI L 2 4^-§-tf'J ■u'>XJ^d''e?3:«S7t^Sl 1 

/N-;uy 1 0 0 B{CAItcn«. s-^^ia^S»cJ:0^iS 
snfc3^o€^}S:S^'ri7n'f •yi7 7'uxi:.i 1 1 21c 

Xm-t^. C:<757''JXAiS4OC0iE^7'UXA*%0-& 
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«j->i 1 2 0±csi*en, mm^x^nx^^ 
n-5. 

CO 18 2] ® 3 eiC^f/'^— Vx;W3>t!i-:^ 1 2 
0 0 tt. 4=— K 1 2 0 2 *^x./^*<*:gI5 12 0 4 

CO 1 8 3] ±ML/5:€-IISS®^tClEe.tlS 

C0M<7)ffl^;^l5JSB] 

C^ U Si *»®rom^^t^afcfettsBfifea* 

m2] SI ||^)^^««^^SSC^tt-55^-:^ 

CS3] gl2(DA-A' CgfMi2-eS^. 
CI14] S2C0B-B' SlfallIT2>-5. 
C0 5] 0 2OTC-C' »faST^-S. 

C0 6 ] SI mMmt!SSLZ.<^ 3 ii^^T^fflv^ e. i 

cm 7 ] si siJigj^ffiTT N?Sg%^Mv^fe*&«?sa^ 

CHS] f^mmmmx. v A^^m^^ftWir^<Dm^ 

j^<Dm^(Dm'?'^7RTM^:^^Mxs>^. 
cm 9 ] SI nmmm(DMm^^S(nm&y'u-t:7,^ 

CEI 1 0] *^|BroS2||/1£?g««3«^5t^SIC*frt 
Ciail] 01OCOA-A' »rMia"eS-5. 

cia 1 2] ® 1 owB-B' mm^x3r>^. 
cm 1 3 ] m 1 0 oc - c ' mm^x-^^. 
cm 1 4] s23i^.^s:-'fS4ii^ss-rfflVien«> 

cm 1 5 ] ^3nimm<D-^mjft^siz^^^^'r-^ 
cm 1 6 ] m 1 5 CO A - A ■ ^ssm^x&^. 



cm 1 7] m 1 50B-B' SfMm-c^-5. •■ 
cmi8] mi5<^c-c' wmmx&^. 

mix ^tr-^^sm mx^^. 

cm2 0] s3 5i^«i:*3V7-s^±oa5ro=&ao^ 

Cm2 1] S3|I^^TTN-:^€r«l.»fcl&§-©S!a 

cm2 2] ^3mjmm.xvA'^^m^^rziSrt<Dm^ 

cm 2 3 ] S 3ll;1E^*|rom^yt^awSSj£:^n-fe;^ 

cm 2 4 ] S3 mj&miz^i^^M^&is.±izm0Si^tL 

cm2 5] m3mimmizisf,-f^M^ms.±\zj&^-sn 
^■rM«¥wm-??s^. 

cm 2 6] m2 6H. *^BJCDS4^MB«OSSv3t^ 

cm 2 7] m2 6COA-A' WMmT®^. 
cm 28] m26«B-B' 8(fMmt?S>^. 

cm2 9] m2 6<cc-c' 8ff®m-i?a5-5. 

cm 3 0 ] S 5l|y1g5g^!C^tt-5^2IOfctmSaid«ffi 

zji^^^i<L<DWmmx3b^, 

cm 3 1 ] s 6 ii3g7^ffi!r33it^^2Ms.a^«^*5S 
tx-ssfifirwaffsm-ifS'S). 

cm 3 2 ] ^mMmm<nm.myt^s \z^ tt^ t f t t 
1/ f SiS * ^ ® ± !c jgfiS; ^ tiTt ir^t (piS 

^(DMt-^'bM.fzW-MMX^^, 

cm3 3] m3 0OTH-H' eBfMm-c3&^. 

cm 3 4] ^^jSjgffis.^'/v^cm^SKgroiiM^ii-e* 

cms 5] *^5^^€:>^Vifci$:ffl«SI<i:LTOSftaa 

cm 3 6] :$imMmm^m^^ft.'^mmi:\^xc2/'^—'j^ 

1 a-¥S^M 
1 a' 

1 b-^ESSV-X^jg 

1 c-iEg«HUf 

1 d-a-zSay— 

1 e -MiBm F Iz-f >«i3t 

1 f-Sll^^C€M 

2 

3 a— 

3 b-^S^ 
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6 a-f-^m 

9 a.-m^mM 

1 0— TFTTW 
1 

1 6 —lEisifie 

2 Q-$mmL 



2 1 •••jttlSiSS 

2 2 -iciSlK 

2 3-S3m 

3 0 "TFT 
5 

5 0 a-jSa^ 
7 0 -g^S 
2 0 1.2 0 2 - SI 
301. 30 2. 303. 

0 7-&±.y)m 



30 4, 305. 306, 3 



C@2} 




Gn — 




[@3] 



C1I4] 
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JO « 

^ ^ ^ 



20 




-21 




7^ ^r-» 



y/A//////////)^ 



-16 

"1 
•4 
M 
-10 



301 



(a) 



-9a 



"HQ □ □ 



XCff) 



(a) 



(b) 



<c) 




301 




50ft 



@3] 



Ca) 



,1 1 1 1- 1 



SQa' 



(b) 



f # iff 1 



so* 



50a' 
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C1I9] 



im 1 2} 



(a) 



(d) 




2ai 



(C) 201 



V////////A 



C' 20 

B y ( 8 



-3b 




' 12 
-10 



21 



/ 2- 



-3b 



16 
9a 
7 
4 

12 
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-[0 14] t^lS] 
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1-91 



C@2 0] 



23 



303 




53— 2t 



22 






303 



cm 2 1] 



21 



9 





21 



50b — SOa 



50 



(a) 




303" 



23 



(b) 



303 



-21 



^22 



(C) 




305^ 




^1 
^2 



303' 



[13 2 2] 



(a) 













( 


1 0 


1) 





22 



(b) 



303'. 

C@3 3] 



H' 
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[0 2 3-1 [0 2 4] 




JOS 
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(SOInt.Cl. 7 
G 0 9 F 9/00 
9/30 

G 0 9 G 3/20 
3/36 

H 0 1 L 21/3205 



3 6 0 
3 3 8 
6 2 1 
6 8 0 



F I 

G 0 9 F 9/30 
G 0 9 G 3/20 

3/36 

G 0 2 F 1/136 
HO 1 L 21/88 



3 3 8 
6 2 1 B 
6 8 OH 



5 C 0 8 0 
5 C 0 9 4 
5 FO 3 3 
5 G4 3 5 



5 0 0 



K 
2 
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FiS^— 2H090 HA04 HB07X JAOl JB02 

JC07 iClT ID 1 4 KA04 KA05 
LA04 MA04 MB14 

2H091 FA34Y FB08 FCIO FC26 

FC29 FD04 FD22 GA13 LA03 
LA 1 7 LA30 MA07 

2H092 JA25 JA29 JA38 JA42 JA44 
JA46 JB13 JB23 JB32 JB33 
JB38 JB51 JB57 JB63 JB69 
KA04 KA07 KB22 MA05 MAI 3 
MAI 7 X1A27 MA29 MA35 MA37 
MA41 NA04 NA19 NA25 PA06 
QA06 QA07 RA05 

2H093 NA16 NA34 NA80 NCI 3 NC34 
NC90 ND09 NDIO ND12 NF04 
NF05 NG02 

5C006 AA22 .AB05 AC02 AC26 BB16 
BC06 FA54 

5C080 AAIO BB05 CC03 DD30 FF09 
JJOl JJ02 JJ06 KK02 

5C094 AA06 AA09 AA60 BA03 BA43 
CA19 EA04 EA05 EB02 HA08 

5F033 GG04 HH04 HH08 HH17 HH25 
JJOl JJ08 JJ25 KKOl MM05 
MM07 QQ08 QQ09 QQ13 QQ19 
QQ37 QQ48 RR04 RR06 RR09 
RR13 RR14 RR15 SS03 SS04 
SSI 2 SS13 UU04 W06 VYIO 
Wlo XXOl 

5G435 AAOO .AA02 BB12 BB17 GG02 
GG03 GG04 GG08 GG23 GG46 
LL08 



